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1 
This invention relates, to a suction device ,for 
a radiator of a steam heating system. 
Most steam, heating, systems are of the one 
pipe type, that is, only a single pipe extends 
from. the boiler to an individual room radiator. 
Operatior of such a system requires that sub- 
stantial steam pressure be generated and main- 
tained in the boiler. This calls for relatively 
heavy fuel consumption, as compared t0 that 
required by Vapor type- heating systems. 
The individual radiators of. a one pipe steam 
system each have an. air vent valve. Vhen a 
radiator is cool, the air vent valve is open so 
that b0iler pressure is enabled to force cool air 
out of thé radiator..- Stleamfrornthe .boiler then 
enters and fiilstheradiator. As the temperature 
of the adiat-0r. increases, the air vent valve auto- 
maticall.Y closes fo prevent, the escape of steam. 
In many. one pipe heating systems of this 
character, paticularly older installations, heat- 
ing efficiency is impaired for some reason or 
other. Such substandard systems require even 
greater quantities of fuel than the relatively 
large quantities used when 0perating properly. 
one-frequentcause of ,ïaulty operation is fail- 
ure Of one or.. more of the air vent valves to 
function properly. If one or two va!res rail to 
pass the cool. air under normal steam pressure, 
then increased steam pressure is commonl em- 
ployed. This wastes fuel, and, in addition, re- 
sults in. excessiçe over heating of other radiators. 
A similar difficulty often is present due to the 
design of the« ystem. ladiators most remote 
from the, b0iler are slow to heat, and conse- 
quently increased pressures are used which tend 
to over heat the radiators closer to the boiler, 
as well as vaste, fuel. 
Another caUse of fàulty operation is a shifting 
in the original alïgnment of the pipes and radi- 
ators. This may result fom a settling of the 
buflding in whi¢ti the system is installed. Even 
modergte settling may cause appreciable inef- 
ficiencies in thë 0peration of the heating system, 
and this difficuRF has heretofore been. expensive 
to remedy. 
One object of out invention is to provide a 
small, unitary, inexpensive device that may be 
attached to one. or more radiators in a one pipe 
steam heating system.. Use of our device will, 
in- addition to producing other important ad- 
vantgges, overcome the aforesaid difficulties oc- 
casioned by faultF air ent valves, faulty design 
and setling of the building containing the in- 
stallation. Also, it will effectively convert a 
steam sysem into a vapor sFstem with all the 
advntagës of the latter. 

2 
ïn brieî, out device.includes an air vent valve 
which is more or less conventional. The valve 
is connected in the usual manner to the valve 
opening of the radiator. The ourlet of the valve 
communicates through a closed passage with the 
inlet side of a suction ïan, which fart is driven 
by a small electric motor. A thermostatic switch 
closes fo start the motor when room tempera- 
ture drops below a predetermined value As the 
air vent valve is open when the room and radi- 
ator are at that temperature, the sution fan 
,functions to exhaust ool air ïrom the radia-tor 
and discharge it fo atmosphere, thereby creating 
a relatively low pressure region within the radi- 
ator. This reduced pressure is communicated 
to some extent throughout the entire iieating 
system. Heated vapors from the boiler qUickly 
travel fo the radiator from which the. air is 
being exhausted. When the radiator becomes 
heated, the air vent valve automatically closes, 
and a switch associated therewith opens t0 de- 
energize the moto= and ïan, thereby completing 
a cycle of operation. 
Our device may be used on only one l'adiator 
of a system, or a plurality or all of the radiators 
may each be equipped with one of out devices. 
legardless of the number of devices used, bene- 
ficial results are produced. If ïull conversion 
to a vapor system is desired, each radiator, sliould 
have one of the devices. 
The advantages produced by out invention are 
numerous. 
In the first place, when heat is desired in- a 
particular radiator, cool air therei is forcibly 
exhausted, after which steam quickly flows to 
and heats the' radiator. This eliminates the 
haphazard practiCe, sometimes used, of physi- 
cally taking the conventional air vent valve out 
of the radiator, lemoval of the valve often is 
followed byforgetfulness, with the result that 
the room, while heated, also is fllled with steam 
and vapors. Vith our device to bring heated 
vapors to the radiator when needed, there is no 
occasion to remove the valve. 
Another important advantage of out invention 
is that it affords a practical,ye extr.emely 
expensive, means for converting a one pipe steam 
system into a vapor system. This enables the 
system to operate with all the advantages of 
a vapor system, including the use of lov or no 
boiler pressure with consequent economis, in 
fuel consumption. ït is only necessary to main- 
tain a generally low, uniform temperature in 
the boiler (vapor producing heat), a practice 
that can b expected to save 25 percen or more 
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on fuel when compared to operation as a steam 
system. 
In the case of new installations, a vapor sys- 
rem can be constructed wherein return pipes 
are eliminated. Also, the radiator valves on the 
pipes to the boiler can be eliminated, as no 
vapors reach the radiators except as called for 
by our devices. 
Another advantage in using one or more of 
our devices is that small leaks in the system do 
hot appreciably affect system operation, as here- 
tofore. 
Another important advantage obtained from 
using out device on a particular radiator is that 
the temperature in the room containing that 15 
rsliator is controlled on an individual room basis. 
This makes it possible to accurately predeter- 
mine and maintain the temperature in a given 
room entirely independent of the temperatures 
in other rooms heated by the system. Such in- 
dividual room control insures un/form heating 
even in the spring and fall, usually diflïcult sea- 
sons for steam heating systems. 
Also, our device makes it easy to eliminate 
heat from vacant ooms when desired, a feature 
particularly useful in hotels. Similarly, itis easy 
to restore heat to such rooms. 
The use of out device overcomes ineflïciencies 
in radiation due to undersize or oversize radiators. 
Another important advantage resulting ïrom 30 
the use of out device is that a certain amount 
of moisi air is forced into the room containing 
the radiator. Experience has demonstrated that 
this amount of moist air usually maintains 
proper, desired humidity conditions in the room. 35 
Other objects and advantages of our inven- 
tion will be apparent as the description proceeds, 
reference being had fo the accompanying draw- 
ings which illustrate one structural form of the 
invention. Itis tobe understood, of course, that 
in additional commercial applications of the in- 
vention various details might well vary some- 
what from those here shown and described. 
In the drawings: 
Fig. 1 is a front elevational view of a steam 45 
radiator equipped with our suction device; 
Fig. 2 is a view in end elevation of the radiator 
and device shown in Fig. i; 
Fig. 3 is a sectional view through out suction 
device on line 3--3 of Fig. 2; 50 
Fig. 4 is a sectional view through the device 
on line 4--4 of Fig. 1; 
Fig. 5 is a schematic diagram showing the 
electrical circuit used with our device; 
Fig. 6 is a plan view of a combination electric 55 
plug and thermostatic switch that may be used 
with out device, and 
Fig. 7 is a sectional view on line 7--7 of Fig. 3. 
l:eferring now to the drawings, Figs. 1 and 
illustrate a steam radiator 0 of the type coin- 60 
monly used in an individual room with a one 
pipe steam heating system, ladiator 0 has a 
customary radiator valve  in the boiler pipe 
for manually controlling the flow of vapor or 
steam fo the radiator. Valve , incidentally, is 
the valve that would be eliminated in a new 
stallation if our invention were used. 
The suction device of our invention is generally 
designated by  2. If is shown attached to radiator 
10 at the customary valve opening of the radiator. 
An electric cord 3 extends from the device to 
a nearby convenience ourlet  4. 
The illustrated form of our invention is shown 
in detail in Figs. 3 and 4. 
l:eferring flrst to Fig. 3, our device includes 

4 
an air vent valve 6 of more or less conventional 
construction. Valve 6 has a tubular nipple  
that is threaded into the valve opening of radiator 
. Tubular nipple  communicates with the 
interior of valve 6 to conduct heated vapors or 
steam from the radiator fo the valve interior. 
A bellows device , located inside valve 6, has 
sealed therein a gas that expands appreciablY on 
heating. Bellows device 20 carries a valve stem 
2 that actuates a valve element -2. A valve 
seat element 23 cooperates with valve element - 
to provide a valve assembly. 
As illustrated, bellows device 2 is relaxed (not 
heated), and in this condition, valve element 2 
is not seated on element 23, i. e., the valve is 
open. When increased temperatures reach bel- 
lows device 0, the contained gas expands with 
the result that the valve closes, thereby prevent- 
ing the escape of any more air or heated vapors 
from the radiator interior. 
From the above description, if will be seen that 
when the radiator and the room containing the 
radiator are cool, air vent valve 6 is normally 
open so that cool air from the radiator interior 
may be removed. The air removal operation is 
performed in our device with the cooperation of 
a suction fart, as will be seen. 
The ourlet from element 23 of valve 6 com- 
mun/cates thr0ugh a closed passage with an in- 
let 26 of a suction fart 26. 
The closed passage may take a variety of forms, 
and for purposes of ill.ustrating our invention, 
we bave shown the entire air vent valve $ en- 
closed in a substantially airtight housing 7. 
Nipple  of valve 6 extends through housing 
2, the latter being supported by and sealed to 
the nipple. Housing 2 has a perforated parti- 
tion 2 fo which the ourlet portion of valve  
is secured. The remaining part of housing - 
will be later described. 
Fart inlet 2 comprises a tubular nipple that 
passes through and is secured to housing 2 in 
an airtight manner. This n/pple and valve nippl 
  are desirably colinear. In/et 2  communicates 
with a circular housing 39 that encloses suction 
fart 26. Housing 3 has an annular ourlet 3 at 
its periphery for the passage of air exhausted 
ïrom the radiator by fart 26. 
Suction fart 26 may be of any conventional 
type, and if preferably has side plates $ and 
34 separated by vanes 3, best shown in Fig. 4. 
With vanes 35 oriented as shown in Fig. 4, the 
direction of fan rotation is as indicated by the 
arrow. 
An electric motor 3 is mounted on fan hous- 
ing 3, and operatively cormected fo fan 26. The 
motor axis and fan axis desirably are coliner 
with fan in/et 26 and air vent valve nipple |. 
The path of air through out device when oper- 
ating fo withdraw air ïrom radiator |0 is sho\vn 
by arrows in Fig. . Air from the radiator in- 
terior enters tubular n/pple ] and is discharged 
into the interior of valve ]6. From here, the air 
passes through the then open valve elements into 
the region enclosed by housing 2. Thence it 
passes through fan in/et 25 to the central region 
of the fan housing. Fan 26 drives the air from 
this central region fo the peripheral region of 
the housing, from whence itis discharged through 
70 annular ourlet 3] to atmosphere. 
A suction fan of the character described can 
be relied upon to more a relatively large volume 
of air, a characteristic that is necessary fo suc- 
cessful operation of out device. In this manner 
? a region of relatively low pressure is produced in 
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radiator I{}, and this lew pressule condïtion is: 
communicated:eethrough the pipe lading: to, the 
radïator to the boiler. 2s a result; heased  vapors 
are conducsed quickly, from. the. boiler to. the 
radiator in question. When higher Semperatu_ues: 
ïeach the radiator and;are, impressed on bellows 
device 2} of air vent valve !, the valve auto- 
matically closes, thereby preventing the discharge 
of heated vapors through out device to atmos- 
phere. 
leferring now to Figs. 5, 6 and 7, the electrical 
circuit, and other components used to control the 
operation of out device will now be described. 
A schematic circuit diagram for use with out 
device is shown in Fig. 5. An electric plug 
has one terminal connected to one terminal of 
motor 3 ] by conductor 4 ! The other motor ter- 
minal is connected by conductor 42 to onë- ter- 
minal, of a switch 43.. This sv¢itch, as wilI pres- 
ently be seen, opezates in response to the clos- 
ing and opening action, of air vent valve . 
The other terminal of switch 43 is connected by 
a conductor 4 to one terminal of a thermostatic 
switch 4, the other terminal o switch 4 being 
connected by conductor 4] to the second terminal 
of plug . Conductors 4! and 44 ma, ke up the 
electric cord [3 fllustrated in Figs. 1 and 2. 
In order to condition out device ïor operation, 
plug 40 is insersed in a convenience ourlet such 
as |4. If the temperature of the room is at a 
proper desired value, thermosta, tic switch 
which may be enclosed in a common housing 
with plug 40, is open, so the motor is hot ener- 
gized. When the room temperature ïalls below 
a predetermined value, thermostatic switch 
closes and, since switch 43 also is closed, the 
motor is energized to drive fart 2. At this rime 
with the room cool, air vent valve I is open 
so that fa, n action causes air to be withdrawn 
ïrom the radiator through air vent valve 
The motor and ïan continue operation until such 
rime as sulïicient air is exha, usted from the radi- 
ator to permit heased vapors to reach the radiator 
interior and aii vent valve [. When valve 
closes in response to this increase in tempera- 
ture, a mechanical connection, presently to be 
described, between valve [ and switch 4 causes 
the latter to open, thereby breaking the circuit to 
the motor. Thereaïter, the radiator continues to 
heat the room for an exsended period. At this 
increased room temperature, thermostatic switch 
4 assumes its normal, open position. 
When the radiator and the room cool some- 
what, air vent valve I opens with the result that 
switch 43 closes, as wfll be laSer described. How- 
ever, motor  is hot energized because af this 
rime thermostatic switch 4 is open. When room 
temperature drops still ïurther, switch 4 closes 
fo initia, se a successive cycle of operation. 
leïerring to air vent valve [ in Fig. 3, it will 
be seen that valve seat element 23 ha, s an out- 
let opening of substantial size. An elongated 
member 0 extends through this enlarged open- 
ing, one end of the member being in contact, 
separate or integral, with valve element 
Thus valve element 22 is between member 
and valve stera 2 [, and the member and stem 
are colinear. Consequently member {}, looking 
at Fig. 3, moves uP and down with valve element 
-2 and valve stem 2 . 
The ïree end of member 0 is positioned to 
cooperate with switch 43, which , as fllustrated, 
is of the micro-switch type and is located in the 
upper portion o housing 2]. When member 
is in retracted position, as shown in iig. S, its 

rëe end is out o effective engagement with 
awitch. 4.;, and the- svitch, is closed. Altera- 
tively; when: member .}- is extended in response 
to valve closure, the ree end engages one of the 
5, elements, of switch 43 to open . the switch. Upon 
retzaction of member } when. the valve opens, 
microswitch, 4-. automatically, closes. 
Since the. physical: relation of switch 43 and 
the. member. { is more or less critical,, switch 
10 43 " is preferably mounted in a pivotal manner 
o a pivot pin 2. A resilient means such as 
springs "-bear gainst one side of switch 43, 
while an adjustable memas such. as set screw 
4:, bears a-gainst-the opposite side. Adjustment 
15 of tlie means §4 reaàity locates switch 43 in 
proper: position for actuationby member . 
Switch 4.» et course, is properly positioned when 
it. is..closed duing, the rime valve !  is open, and 
open during th rime valve !  is closed. 
20 In. order, that switch, actuating member 
will not. unduly  impede the passage-of air 
through the ourlet of valve , the member 
preferably has a diameter that is appreciably 
smaller than the raire outlet opening. Also, as 
25 shown in Fig. , member  may bave longitu- 
dinal grooves  to increase the area available 
for air passage. 
Thermostatic switch 4, as previously men- 
tioned, may conveniently be incorporated in a 
0 common housing with electric plug 
sembly of the two elements in a common hous- 
ing $0 is illustrated in Fig. 6. Switch 4 is, of 
course, set so that it will close at a predeter- 
mined temperature, which temperature may be 
35 a few degrees below the desired room tempera- 
ture. Similarly, switch 4 is designed to open 
at or slightly above the desired room tempera- 
ture. 
From the above description it is thought that 
40 the advantages, construction and operation of 
out invention will be readfly apparent to those 
skilled in the art. Various changes in detail 
may be made without departing from the spirit 
or losing the advantages of the invention. 
4 ttaving thus described out invention, what we 
claire as new and desire to secure by Letsers 
Patent is: 
1. A suction device for a radiator in a one pipe 
steam heating system, said device comprising an 
{} air vent valve for connection to the valve opening 
of the radiator, said air vent valve including 
a theimally actuased valve element, a member 
movable in response to said valve element, a 
tan housing and a suction tan therein, said tan 
 housing having an inlet and an ourlet, the inlet 
to said tan housing communicating through a 
closed passage with the valve element of said 
air vent valve, an electric motor for driving said 
tan, a circuit for said motor including a ther- 
60 mostatic switch for making the circuit when the 
room temperature falls below a predetermined 
value, whereby said tan withdraws air from 
the radiator through said air vent valve, and a 
switch for breaking said circuit upon closure 
65 of said air vent valve, said last-named switch 
being actuated by said member movable in re- 
sponse to said valve element. 
2. The combination of claim 1 wherein said 
valve element has a valve stem within the air 
vent valve, and the member movable in response 
to said valve element is colinear with said valve 
stem, the valve element being disposed between 
the stem and said member. 
ï5 3. The combination of claoEm 1 wherein said 
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motor circuit includes a plug for attachment to 
an electric ourlet, and a housing for said plug, 
the said thermostatic switch being mounted in 
said housing. 
4. The combination of claim 1 wherein the 
axis of said radiator valve opening, the fan 
axis and the motor axis are colinear. 
5. The combination of claim 1 wherein said 
last named switch is mounted in a pivoted man- 
ner, the pivotal position of said switch deter- 
mining the rime of switch operation relative to 
the action of said member movable in response 
fo said valve element, and means for maklng 
pivotal adjustment including a set screw bearing 
on one side of said switch and a resilient means 
bearing on the opposite side of said switch. 
6. A device of the character described com- 
prising an air vent valve, a fan housing sup- 
ported by said air vent valve and having an in- 
let communicating with said valve through a 

closed passage, a suction fart within said hous- 
ing, a fan driving electric motor carrier by said 
housing, and an electric circuit for controlling 
said motor, said circuit including a thermostatic 
5 switch and a switch responsive to opening and 
closing of said air vent valve. 
HARVEY E. MAITINDALE. 
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